(Pß(j)) (l/ r i?) dt;/.
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variationally we can put <Z>0 in a HYLLERAAS form and only two-electron integrals will occur since all terms in H12 have the character of potentials.
The method is developed here for the two valence electrons of an atom. Generalization for an arbitrary electron pair is straightforward. The wave function will be the same again with O representing any electron pair. The derivation of H12 will follow the same steps but the equations for q)A and <pB will be different and therefore also H12 will be slightly different.
As a first, demonstrative calculation we computed a correlated pair function for the (2s) shell of the Be atom. Since the pseudo-wave functions are not available for the Be (2s) electrons we used the pseudo-wave function for the (2s) electron of Be + ion 7 . It can be shown that the pseudopotentials are not sensitive to small changes in the pseudo-wave function 8 . Using a 6 term HYLLERAAS type function with a SLATER function as the leading term we obtained a correlation energy of Ee= -0.0302 a. u. By carrying out the orthogonalization explicitly one obtains with the same ansatz £c=-0.0321 a. u. 5 . The agreement is very good; the small difference is probably a result of using Be + pseudopotentials instead of the correct ones for Be.
The work is being continued and the results will be presented in forthcoming publications.
/T2 = P(T<>X
where P is the fraction of protons in hydration shells, and TXw is the mean lifetime of a proton in the hydration shell. Nauk SSSR 152, 375 [1963] . studied by measurement of deuteron spin relaxation in D20 solutions 2 , and of proton and deuteron relaxation in solutions of mixed isotopic composition 3~6 . The present discussion will apply to cases like Cr 3+ and V0 2+ , where the dominant exchange mechanism is proton transfer across hydrogen bonds, rather than exchange of whole water molecules. We seek to account for changes in the T2 of protons (and deuterons) with variation in the isotopic composition of the solution, as have been observed by MAZITOV and RIVKIND 5 > 6 .
If the solution contains a mixture of the isotopes H and D, the factor P in Eq. (1) is given by
where n is the hydration number, x is the paramagnetic ion concentration, w is the concentration of water molecules, and ß is the fractional concentration of protons-i. 
The analogous expression for 7 , 2 D is obtained by replacing K by K _1 , and ß by (1 -ß) . The ratio of deuteron to proton relaxation times in the same solution comes out to be T2 D /T2 H = (T%x + tXw) t>/K (T^x + txw) H, which is not explicitly dependent on ß. The ratio K = Kti/Kr> is temperature dependent -i.e.,
K = exp(AGü-AGR)/RT,
hence the isotope effect will be most pronounced at low temperature.
The experimental results of MAZITOV and RIVKIND 5 ' 6 are in partial agreement with the above conclusions. The above analysis is based on the assumption of a simple "primary" isotope effect. In contrast, the explanation offered by MAZITOV 5 invokes a dependence of the lifetimes, rXW H,D , upon isotopic composition of the solution. Such a dependence would be classed as a secondary isotope effect 7 , and may well be required for a complete explanation of the experimental results. However, the data presently available do not really permit one to draw definitive conclusions along these lines. This is because recent work has shown that unless the concentrations of proton donors like H30 + and HS04~ are suitably adjusted, the relaxation behavior of the system lies outside the realm of validity of the simple Eq. (1) 8i 9 . Nevertheless, it seems clear that experimental studies of this kind will allow one to distinguish between primary and secondary isotope effects, as well as to make inferences regarding mechanisms of proton transfer reactions involving paramagnetic complex ions.
